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(54) Refrigerator or freezer. 

(57) This invention relates to an electric ref- 
rigerator or freezer. The cabinet comprises one 
or several hermetically sealed heat insulated 
spaces (14) being wall or door panels in the 
cabinet said space or spaces via an evacuation 
conduit (17) communicating with a vacuum 
creating device (18). The vacuum creating de- 
vice is a permanently installed unit in the 
cabinet which is arranged to be activated when 
or after that the cabinet has been installed at the 
user of the cabinet and after a long period of 
running creates a suitable underatmospheric 
pressure in the space or spaces (13). 



< 

to 

00 




LU 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



1 



EP0 587 546 A1 



2 



This invention relates to an electric refrigerator or 
freezer. 

It is previously known to use different types of in- 
sulation material for the abovementioned cabinets in 
order to achieve as good insulation caracteristics as 
possible for the walls and doors of the cabinet. Usu- 
ally foamed plastic materials having open as well as 
closed cell structures are used between the inner and 
outer metal plate and/or plastic shells in the walls but 
it has also been suggested to use different types of 
insulating powder materials. 

In order to reduce the power consumption of the 
cabinets it has also been suggested to use so called 
vacuum panels in the walls and the doors. See for in- 
stance EP 188806. When manufacturing these pan- 
els a powder or celluar material is surrounded by a dif- 
fusion tight layer which is placed between the outer 
and the inner shell of the wall after which the space 
containing the powder is evacuated and sealed. By 
means of this method is it however, in industrial proc- 
esses, difficult to reach sufficiently low pressures to 
maximize the insulation caracteristics since the evac- 
uation process is very time consuming and is not well 
suited for mass fabrication. It should in this connec- 
tion be mentioned that the time which is needed for 
evacuation to a pressure of abt. 1 mbar during the 
conditions mentioned above is within the range of 15 
hours whereas the production time for a refrigerator 
is abt. 20 min. The evacuation time can neither be im- 
proved by using a pump with a high capacity since the 
evacuation time is determined by the narrow commu- 
nication passages which are present in the powder or 
cellular material. There of course also is a risk that, 
during the life time of a refrigerator which is 15 - 20 
years, there will be a leakage at the diffusion tight lay- 
er which means that the contribution which the va- 
cuum gives to the insulation caracteristics disappear. 

It is also previosly known, see US 4448041, to 
use vacuum insulated wall elements for large mobile 
refrigerating chambers in which the wall elements are 
connected to a vacuum pump. These vacuum pumps 
are however of conventional type and hence relatively 
power demanding and expensive and their use can 
with regard to costs and energy consumption only be 
motivated at the type of large equipment which is de- 
scribed in the abovementioned publication. 

Further FR 2628179 describes hermetically 
sealed wall elements which in a way which is not de- 
scribed in detail are connected to some kind of va- 
cuum source. The pressure which is created is 50 - 
100 mbar and is rather high and within such an inter- 
val that it can not in any crusial way contribute to in- 
crease the heat insulating caracteristics. 

The purpose of this invention is to achieve an ar- 
rangement by means of which it is possible to create 
a high-quality vacuum insulation for refrigerators and 
freezers but where the arrangement does not have 
the disadvantages which have been mentioned 



above with respect to the vacuum panels described. 
The invention is based on the idea that the cabinet 
when it is manufactured is equipped with a 
small, cheap and energy saving vacuum pump having 

5 a limited capacity and communicating with hermeti- 
cally sealed spaces in the walls and the door of the 
cabinet these spaces being filled with heat insulating 
material also serving as stiffening elements in order 
to achieve mechanical stability. The energy consump- 

10 tion of the vacuum pump is thus far less than the sav- 
ing of energy which is a result of the evacuation. 
When the cabinet is started up by the user the pump 
is activated and the pump then gradually creates a 
very low pressure during a long period of use which 

15 means from a week up to some months thereby grad- 
ually increasing the efficency of the insulation. This 
is achieved by means of a device which has the car- 
acteristics mentioned in the claims. 

One embodiment of the invention will now be de- 

20 scribed in detail with reference to the accompanying 
drawing in which the figure schematically shows a 
section through a refrigerator or a freezer according 
to the invention. 

In the figure several wall parts 10 are shown sur- 

25 rounding a cold chamber 11 the wall parts comprising 
an outerand an inner shell 12 and 13resp. which are 
connected to each other and which therebetween 
form a hermetically sealed space 14 which is filled 
with heat insulating material. Preferably all of the 

30 walls of the cabinet form one single hermetically 
sealed space whereas the door or the doors form se- 
perate spaces. The spaces can also be created in 
other ways for instance by surrounding the insulating 
fill material with a plastic layer which is placed in the 

35 shell. The fill material preferably comprises closed 
cells which are produced by foaming polyol/isocyan- 
ate with a gas having such caracteristics that it can 
diffuse through the cell structure with a velocity 
which is at least five times the velocity of the air gas- 

40 es. A suitable drive gas is carbon dioxide. The space 
13 as well as the corresponding spaces in the doors 
of the cabinet is via evacuating channels communi- 
cating with an evacuation conduit 17 which is con- 
nected to a vacuum pump 18. 

45 The vacuum pump which has a low capacity is 

driven by an electric motor having a power consump- 
tion which is less than 5 W preferably less than 2 W. 
The evacuation is, according to what is said above, 
continued very far which means that a pressure which 

50 is less than 0,1 mbar is upheld in the evacuation con- 
duit 17 and in the insulating material this level being 
reached after at least one week of continious running 
of the vacuum pump 18. This means that the heat 
transmission coefficient is reduced with 50 % com- 

55 pared to traditional refrigerators which despite the 
running of the vacuum pump results in a considerable 
saving of energy. The pressure in the evacuation con- 
duit 17 is directly or indirectly sensed by means of a 
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sensor 19 which is connected to an electric control 
system 20 deactivating the pump 18 when a specific 
underatmospheric pressure has been reached in the 
evacuation conduit. The control means 20 can also be 
used for activating or deactivating the compressor 21 
in the cabinet from the thermostat. 

It should be observed that it is possible within the 
frame of the invention to keep the vacuum pump run- 
ning continiously as well as it is possible to disconnect 
the pump after a first period with a relatively long run- 
ning time and when a sufficient underatmospheric 
pressure has been reached and to again connect it 
when the compressor is activated or to activate the 
pump with respect to the frequency of the connection 
of the compressor. The connection of the vacuum 
pump can also be controlled by measuring the time 
difference for a temperature gradient penetrating the 
walls of the cabinet. It is also possible to connect the 
vacuum pump to the compressor so that it can serve 
as a driving source for the pump. 



5. Refrigerator or freezer according to any of the 
preceding claims, caracterized in that it compris- 
es at least one compressor (21) the vacuum cre- 
ating device (1 8) being activated at the same time 

5 as t he com pressor is activated or t hat it is activat- 

ed as a function of the connection frequency of 
the compressor. 

6. Ref rig erator or freeze r accord i n g to a n y of cl a i ms 
10 1-4, caracterized in that the connection of the 

vacuum pump is controlled by measuring the time 
difference for a temperature gradient to penetrate 
the wall of the cabinet. 

15 7. Refrigerator or freezer according to claim 1 , car- 
acterized in that the walls of the cabinet form 
one single hermetically sealed space whereas 
the door or doors form seperate spaces. 

20 8. Refrigerator or freezer according to claim 5, car- 
acterized in that the compressor is used as a 
drive source for the vacuum pump. 
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Claims 

1. Electric refrigerator or freezer, caracterized in 25 
that it comprises one or several hermetically 
sealed heat insulated spaces (14) being wall or 
door panels in the cabinet said space or spaces 

via an evacuation conduit (17) communicating 
with a vacuum creating device (18) the vacuum 30 
creating device being a permanently installed unit 
in the cabinet which is arranged to be activated 
when or after that the cabinet has been installed 
at the user of the cabinet and after a long period 
of running creates a suitable underatmospheric 35 
pressure in the space or spaces (14). 

2. Refrigerator or freezer according to claim 1 , car- 
acterized in that the vacuum creating device 

(18) is a low power consumption pump the drive 40 
motor of the pump having a power consumption 
which is less than 5 W preferably less than 2 W. 

3. Refrigerator or freezer according to claim 1 . car- 
acterized in that the vacuum creating device has 45 
such caracteristics that a pressure less than 0,1 
mbar is achieved in the insulated space or 
spaces (14) after more than 1 weeks continious 
running of the vacuum creating device (18). 

50 

4. Refrigerator or freezer according to any of the 
preceding claims, caracterized in that the va- 
cuum creating device (18) directly or indirectly 
communicates with a pressure sensor which de- 
activates or activates the device when a prede- 55 
termined pressure has been reached in said 
space or spaces (14). 
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